A MATURITY MODEL FOR CARE PATHWAYS by Schriek, Mark et al.
Association for Information Systems
AIS Electronic Library (AISeL)
Research Papers ECIS 2016 Proceedings
Summer 6-15-2016
A MATURITY MODEL FOR CARE
PATHWAYS
Mark Schriek
Eindhoven University of Technology, m.b.schriek@student.tue.nl
Oktay Turetken
Eindhoven University of Technology, o.turetken@tue.nl
Uzay Kaymak
Eindhoven University of Technology, u.kaymak@tue.nl
Follow this and additional works at: http://aisel.aisnet.org/ecis2016_rp
This material is brought to you by the ECIS 2016 Proceedings at AIS Electronic Library (AISeL). It has been accepted for inclusion in Research Papers
by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact elibrary@aisnet.org.
Recommended Citation
Schriek, Mark; Turetken, Oktay; and Kaymak, Uzay, "A MATURITY MODEL FOR CARE PATHWAYS" (2016). Research Papers.
127.
http://aisel.aisnet.org/ecis2016_rp/127
Twenty-Fourth European Conference on Information Systems (ECIS), İstanbul,Turkey, 2016 
 
A MATURITY MODEL FOR CARE PATHWAYS 
Research 
 
Schriek, Mark, Eindhoven University of Technology, Eindhoven, Netherlands, 
m.b.schriek@student.tue.nl 
Turetken, Oktay, Eindhoven University of Technology, Eindhoven, Netherlands, 
o.turetken@tue.nl 
Kaymak, Uzay , Eindhoven University of Technology, Eindhoven, Netherlands, 
u.kaymak@tue.nl 
 
Abstract 
Over the last recent decades, increasing the quality of healthcare services while reducing costs has 
been among the top concerns in the healthcare landscape. Several healthcare institutions have initiat-
ed improvement programs and invested considerably in process orientation and management. Care 
pathways are receiving increasing attention from clinicians, healthcare managers, and academics, as 
a way to standardize healthcare processes to improve the safety, quality, and efficiency of healthcare 
services. Despite considerable literature on the definition of care pathways, to date there is no agree-
ment on their key process characteristics and the way they traverse from an immature to a mature 
state. Such a model would guide healthcare institutions to assess pathways’ level of maturity and gen-
erate a roadmap for improving towards higher levels. In this paper, we propose a maturity model for 
care pathways that is constructed taking a generic business process maturity model as a basis. The 
model was refined through a Delphi study with nine domain experts to address healthcare domain 
specific concerns. To evaluate its validity, we applied it in assessing the maturity of a particular care 
pathway taking place in 11 healthcare institutions. The results indicate the usefulness of the proposed 
model in assessing pathway’s maturity and its potential to provide guidance for its improvement.  
Keywords: Maturity model, business process maturity, care pathway, clinical pathway, healthcare 
process, Delphi study. 
 
1 Introduction 
Healthcare institutions are under increasing pressure to improve their service quality while reducing 
costs (Hellman et al., 2015). Many stakeholders in the healthcare sector are emphasizing the im-
portance of increased process orientation as a means to address this challenge (Wangler et al., 2003; 
Gonçalves et al., 2013).  Care pathways -also known as clinical pathways or care maps (De Bleser et 
al., 2006), are considered as a primary means to achieve enhanced service quality and patient satisfac-
tion through standardization in healthcare processes (EPA, 2015). Implementation of care pathways 
are known to reduce the variability in clinical practice and to improve patient outcomes (Lodewijckx 
et al., 2011), (Panella, 2003).  
Healthcare is a complex, dynamic, and specialized ecosystem, and establishing process thinking and 
effective process management requires right tools and a supportive organizational culture (Kirchmer et 
al., 2013). Despite significant effort put in developing, implementing and improving care pathways, 
healthcare institutions are still facing various challenges in transforming all their processes into care 
pathways (Vanhaecht et al., 2006). Such initiatives are typically a part of organization wide quality 
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and process improvement programs where success is influenced by many factors (Brender et al., 
2000), (Zander, 2002), (Vanhaecht, 2007). Consequently, management needs guidance on how to im-
plement the process foundations required for achieving enhanced service quality, improved patient 
outcomes, increased efficiency and patient satisfaction.  
Over the last decade, a number of process maturity models have been proposed to guide organizations 
in improving their process capabilities and organization’s process orientation (Röglinger et al., 2012; 
Van Looy et al., 2013; Tarhan et al., 2016). These models typically consist of a sequence of discrete 
maturity levels for a class of processes in a particular business domains, and represent an anticipated, 
desired, or typical evolutionary path for these processes (Becker et al., 2009). Maturity models help 
companies plan and execute process-based transformations (Hammer, 2007). Some disciplines have 
defined and successfully used maturity models as a way to appraise and improve the competence of 
their organizations [e.g. supply chain management (Lockamy III & McCormack, 2004), sys-
tem/software engineering (CMU/SEI, 2010), business-IT alignment (Luftman, 2000)]. However, there 
are only very few studies that adapt these maturity models to the healthcare domain or propose 
healthcare-specific maturity models (Wendler, 2012). The researchers that report on the application of  
generic business process maturity models in assessing and improving the maturity of healthcare pro-
cesses report several challenges due to the inadequacy of these models in addressing specific facets of 
the healthcare domain (Tarhan, Turetken & van den Biggelaar, 2015). An effective use of a generic 
business process maturity model in a specific domain requires several actions to be successfully per-
formed as a prerequisite. These include the mapping of the domain specific process areas, adopting the 
domain terminology, and tuning the abstraction level for the descriptions of certain process areas that 
are critical core competencies in the specific domain (OMG, 2008). Healthcare organizations are 
mainly characterized as loosely coupled sets of highly specialized silos with special incentive mecha-
nisms (Vera & Kuntz, 2007), which separate them from typical organizations in manufacturing and 
service industries. Hence, their path for successful process management requires a stronger emphasis 
on cultural and domain-specific capability areas (Cleven et al., 2014). 
The objective of this work is to introduce a maturity model that will allow healthcare institutions to 
assess the maturity of their care pathways and identify aspects for improvement. We constructed the 
initial version of the Care Pathway Maturity Model (CPMM) by taking a process maturity model (pro-
cess and enterprise maturity model – PEMM (Hammer, 2007) as a basis.  The initial version was re-
fined through a joint effort of industry experts, using the Delphi technique. To evaluate the validity of 
the CPMM, we performed a multiple-case study where we applied the CPMM to assess the maturity 
of a specific care pathway in 11 Dutch healthcare institutions. In addition, we performed a survey with 
the participants of the multiple-case study to evaluate the usefulness of the model. Our evaluation 
through the multiple-case study and the survey shows that CPMM can be considered as a useful tool 
for assessing the maturity of care pathways.  
The remainder of this paper is structured as follows. In section 2, we provide a background on the key 
concepts of care pathways and business process maturity models, and discuss related work on the 
healthcare process maturity. Section 3 presents the research method that we followed in constructing 
the CPMM. Section 4 introduces the model. In section 5, we present the multiple-case study for the 
application of the model in assessing the maturity of care pathways in 11 healthcare institutions and 
the results of the survey conducted with the domain practitioners.  Finally, section 6 presents our con-
clusions and future research directions.  
2 Background and Related Work 
The importance of developing and continuously improving healthcare processes to increase quality of 
care has been a subject of many studies. However, Donabedian’s works (1980; 1982; 2003) are con-
sidered to have laid the foundation for quality and quality management in healthcare. He defines quali-
ty assurance as the actions taken to establish, protect, promote, and improve the quality of healthcare 
(Donabedian, 2003). Simply put, quality healthcare is ‘doing the right thing for the right patient, at the 
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right time, in the right way to achieve the best possible results’ (AHRQ, 2005). To achieve this, 
Donabedian proposes three basic dimensions: structure, process, and outcome (Donabedian, 1980). 
Structure denotes the context in which care is delivered (e.g., facilities, equipment, personnel, IS, and 
IT infrastructure). Process indicates all actions that make up the healthcare. Finally, outcome refers to 
the effect of structure and process on the health status of patients and populations.   
Donabedian’s view considers quality as the product of two factors: the science and technology of 
healthcare, and the application of that science and technology in actual practice. This product can be 
characterized by a set of quality attributes including effectiveness, efficiency, optimality, acceptabil-
ity, legitimacy, equity, and efficacy (Donabedian, 2003). Accordingly, the healthcare delivery should 
be effective; that is, it should achieve the best possible health improvement that can be attained. It 
should be efficient and able to lower the cost of care without diminishing attainable improvements in 
health. It should oversee an optimal point that balances the improvements in the health against the 
costs of such improvements. The care to be delivered should be acceptable by the patients and their 
families as it should be delivered in accordance with their wishes and expectations. It should be legit-
imate and conform to ethical principles, values, norms, rules and regulations. It should also be equita-
ble and endorse principles that are just and fair in the distribution of healthcare and of its benefits 
among the community-at-large. Finally, the efficacy attribute refers to the standard against which any 
improvement in healthcare achieved in actual practice is to be compared. It is, however, not itself sub-
ject to quality assurance when the quality of healthcare is being assessed (Donabedian, 2003).  
With respect to the Donabedian model of structure-process-outcome, care pathways are means to 
drive the application of healthcare science and technology. They refer to the process dimension with 
an implicit or explicit relation to structure, which provides necessary resources and mechanisms for 
participants to carry out care processes.    
Care pathways can be seen as an application of process thinking to the improvement of patient 
healthcare (Vanhaecht et al., 2010). The European Pathway Association defines the term care pathway 
as “a complex intervention for the mutual decision making and organization of predictable care for a 
well-defined group of patients during a well-defined period” (EPA, 2015). It describes the suggested 
sequencing and timing of diagnostic and treatment measures to be performed by actors with different 
medical professions on a patient with given symptoms or diagnosis (Coffey et al., 1992). It can be 
thought of as a description of the patient care process, which provides a model of the patient’s pro-
gress from admission through investigation to diagnosis to treatment and finally to discharge or refer-
ral. In the BPM context, an analogy between a care pathway and a business process in a manufacturing 
or service domain (while possibly offensive to some) is consequential (Vanhaecht et al., 2010), 
(Carroll, 2005). The pathways aim to enhance various attributes of healthcare quality to improve pa-
tient outcomes, promote patient safety and satisfaction, and optimize the use of resources (Schippits & 
Schippits, 2013). However, they address particularly the effectiveness and efficiency attributes of 
quality through standardizing care processes. They facilitate communication, coordination of roles, 
and sequencing the activities of the multidisciplinary care team, patients and their relatives (De Bleser 
et al., 2006).  
Care pathways are developed and implemented throughout the world (Zander, 2002). However, an-
swering the question of how well a pathway has been designed and implemented is not straightfor-
ward. Vanhaecht et al. (2006) presents a comprehensive review of care pathway audit tools that can be 
used to assess whether a clinical pathway in question meets the key characteristics of pathways. How-
ever, even the most complete audit approaches focus merely on the outcome of the pathway and does 
not provide guidance on the aspects that should be improved (Seys et al., 2013). These tools are typi-
cally in the form of checklists that focus on the written artefact and fail to address, for instance, how 
the care process is organized, managed, and supported (K. Vanhaecht et al., 2006). Care pathways rep-
resent more than written instructions, and concern also IT and human resources that have to collabo-
rate (Berg et al., 2005), (Mallock & Braithwaite, 2005).  
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Business process maturity models are domain independent tools that are used to indicate an organiza-
tion’s existing level of process orientation and how it can mature towards higher levels (Gottschalk, 
2009; Pöppelbuss & Röglinger, 2011). Understanding the existing state, i.e. process assessment, is the 
foundation activity for process improvement. It explores strong, weak, or missing points which are 
typically transformed into a roadmap for improvement. The business process management (BPM) lit-
erature refers to several maturity models that aim to provide guidance in increasing an organization’s 
level of process orientation (Tarhan, Turetken & Reijers, 2015). The ones that are commonly referred 
to in the literature include the Business Process Orientation (BPO) Maturity Model (McCormack & 
Johnson, 2001), the BPM Capability Framework (De Bruin & Rosemann, 2005; Rosemann & Brocke, 
2015), the Process and Enterprise Maturity Model - PEMM (Hammer, 2007), and the OMG standard 
Business Process Maturity Model (OMG, 2008). The following works provide a critical review of the-
se models (Röglinger et al., 2012; Van Looy et al., 2013; Tarhan et al., 2016).  
The abundance of these models in the BPM and other fields inspired researchers to investigate their 
use also in the healthcare domain. However, only few aimed at developing models that address the 
unique requirements of this field.  Mettler & Blondiau (2012) propose a maturity model to assist 
healthcare institutions to improve their cooperation capabilities through the formation of collaborative 
structures. The work by Tarhan et al. (2015) discusses the challenges of applying a generic business 
process maturity model in assessing healthcare process maturity by going through a case study. Gillies 
and Howard (2003) combine a process improvement approach derived from the Capability Maturity 
Model (CMU/SEI, 2010) with a model of competency derived from a previous work on professional 
development in healthcare. The study provides a case study on managing change from paper-based to 
electronic health records. Similarly, Gemmel et al. (2008) adapts an existing maturity model on pro-
cess orientation - BPO (McCormack & Johnson, 2001), to the specific context of healthcare. The work 
by Cleven et al. (2014) introduces a staged capability maturity model that is algorithmically derived on 
the basis of empirical data from 129 acute somatic hospitals in Switzerland. To date their study repre-
sents one of the most comprehensive works on this topic. The paper also discusses why generic pro-
cess maturity models for process management are not applicable in the hospitals’ context. The model 
that they propose has a wider scope at the enterprise level that applies to the overall healthcare process 
landscape. Hence, despite these attempts in the domain, there exists no model developed or applied for 
assessing and improving the maturity of care pathways.  
3 Research design 
In this study, we followed a design science research approach (Hevner et al., 2004; Gregor & Hevner, 
2013; Wieringa, 2014), as our primary goal is to develop a new IS artefact, which we refer to as the 
care pathway maturity model (CPMM), that can be used to assess the maturity level of the care path-
ways in healthcare institutions. Accordingly, the approach involved defining the problem and the goal 
of the artefact, the search for and construction of a satisfactory model, and the evaluation of the arte-
fact to examine its validity, utility, reliability or efficacy (Baskerville et al., 2009). 
We followed the procedure depicted in Figure 1 in constructing, applying and evaluating the care 
pathway maturity model proposed in this paper. In the first phase, we developed the initial version of 
the model and performed a Delphi study with a panel of domain experts to refine and finalize it. The 
Delphi study ensured the content validity of the model. The second phase involved a multiple-case 
study where the model was applied to assess the maturity of a specific care pathway of 11 hospitals 
operating in the Netherlands. The assessments are performed with the involvement of the key hospital 
employees that participate in the execution of the care pathways. After each assessment in a hospital, 
we conducted a survey to evaluate how useful and easy-to-use they consider the model is.  The follow-
ing sections describe the details about the tasks that were carried out and the research methods applied 
in constructing the model.  
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Figure 1. Research procedure. 
3.1 Developing the initial version of the maturity model 
We developed an initial version of the model by taking as a ground the existing works on the process 
maturity models, and key studies on care pathways and process orientation in the healthcare domain. 
We aimed at developing a care pathway maturity model that incorporates only essential practices that 
the organizations should possess and that can be used also by practitioners for self-assessing the ma-
turity of their care pathways. Such models typically show descriptive properties (rather than prescrip-
tive) to facilitate assessments but may sacrifice partly the level of support for guiding improvements 
(Rosemann et al., 2015), (Tarhan, Turetken & Ilisulu, 2015). We selected the PEMM model (Hammer, 
2007) as the basis for the care pathway maturity model. This is mainly because it has a descriptive 
purpose of use (Röglinger et al., 2012) and is commonly referred to in the literature as a model that 
has been successfully applied in practice also for self-assessments (Tarhan, Turetken & Reijers, 2015).  
The PEMM incorporates two models; the process maturity model that assesses the maturity of pro-
cesses through process enablers, and the enterprise maturity model that assesses the entire organiza-
tion through enterprise capabilities. In adopting PEMM, we focused mainly on the process maturity 
model with strong emphasis on the design and performance management of the care-pathway. This is 
mainly because we aim at addressing care pathways, which are at the process level and relate to a par-
ticular healthcare specialty typically structured into a business unit. However, considering their criti-
cality in the healthcare domain at all levels, we have also adopted sub-enablers –such as those that re-
late to culture, from the enterprise maturity model. These, on the other hand, are assessed within the 
scope of the business unit where the pathway takes place, instead of the entire healthcare organization.  
PEMM process maturity model is structured into 5 process enablers (design, performer, owner, infra-
structure, and metrics) which are further divided into 13 components (sub-enablers). For instance, pur-
pose, context, documentation are components of the design. Each component is characterized by four 
levels of maturity, each of which builds on the preceding level. Hence, based on the presence of char-
acteristics depicted in the level description for that component, a particular level of maturity is chosen 
during an assessment (among four levels) for that component. The results for the components are ag-
gregated at the enabler level. We adopted PEMM’s structure and the process enablers in the base ver-
sion of our model. Figure 2 shows this structure.  
PHASE	2:	Model	Application	
and	Evaluation:	Multiple-
Case	Study
PHASE	1:	Model	Development DELPHI	STUDY
First	Round
Second	Round
Third	Round
Development	of	
the	initial	
maturity	model
- Request	 panel	to	rate	
the	enablers/sub-enablers	
and	propose	new	ones	(if	
deemed	necessary)	
- Request	 re-rating	of	
enablers/sub-enablers,	
and	new	item	proposals
Maturity	
assessment	of	a	
selected	care	
pathway	in	11	
Dutch	 hospitals
Survey	with	case	
study	participants	
on	model’s	
usefulness	and	ease	
of	use		
Literature	on	
process	
orientation	in	
healthcare,	 care	
pathways,	and	
business	process	
maturity	models
Maturity	
model	
(initial
version)
Rate	enablers	
/sub-enablers	as	
- stay,	 - change,	
or	- can	go	
Authors Expert	Panel
Re-rate	enablers	
/sub-enablers	as	
- stay,	 - change,	
or	- can	go	
- Request	weight ratings	
for	sub-enablers
-Review	sub-enabler	
mat.level properties
-Assign	weights	to	
sub-enablers	by	their	
importance
Consolidate	 results	 and	
finalize	care	pathway	
maturity	model
Maturity	model	
(Final	version)
- Consolidate	 Rn1	results
- Finalize	enablers/sub-
enablers	based	on	Rn2
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Figure 2. The structure of the maturity model. 
As the PEMM is domain independent, we investigated the works in the healthcare domain focusing 
our attention on the care pathways and their key properties to understand the applicability of the base 
enablers, and parts that the base model can be improved to better address the domain requirements. 
We considerably extended the base model to reflect the domain requirements. As a result, the initial 
version of the maturity model incorporated 6 enablers, and 27 sub-enablers.  
3.2 Delphi Study  
We performed a Delphi study of three rounds with nine domain experts to refine and finalize the ma-
turity model. The key benefit of this method is that it uses group decision-making techniques while 
involving experts from the field, which increases the relevancy and validity of the research (Osborne 
et al., 2003). It is a common method in IS research that is frequently used for exploratory research to 
deal with complex and interdisciplinary problems (Okoli & Pawlowski, 2004). 
Although there is no standard way to conduct Delphi studies, there are general principles that guide 
the practices to be followed. First, the panel members (participants of the study) should be experts in 
the relevant field. Moreover, a balance should be established in the panel in terms of, for instance, the 
number of members characterizing theoretical and practical perspectives in the relevant field (Powel, 
2003). Second, Delphi studies consist of multiple rounds, which usually involve suggesting, consoli-
dating, and ranking (Okoli & Pawlowski, 2004). Each round also involves providing background in-
formation to panel members on the objectives of the work and feedback based on the results of previ-
ous rounds. Finally, the goal of each round and eventually the Delphi study should be determined. 
While there exists no firm rule on the least number of experts required for a Delphi study, 10 is typi-
cally considered appropriate depending on the scope of the problem and the availability of resources 
(Okoli & Pawlowski, 2004) (Fink et al., 1984).  
Our panel consisted of 9 experts from different but relevant fields. Four academicians participated; 
three with the main research interest on process management and orientation in the healthcare domain, 
and one medical expert on the design of clinical pathways. Five experts were field practitioners either 
in healthcare institutions or in firms that provide healthcare advisory services to such institutions.  
We planned for three rounds for the study to establish consensus over the enablers and sub-enablers of 
the maturity model, including the definitions and the maturity level characteristics of each sub-enabler.  
Delphi Round 1: The aim of the first round was to elicit feedback not only on the enablers and sub-
enablers but also on the overall structure, background, and the objective of the model. In this round, 
face-to-face meetings (including video calls) were conducted to describe the objectives of the study 
and the concepts, and to provide immediate guidance on the ratings of the enablers and sub-enablers. 
Taking the initial version of the maturity model as input, experts were provided with information on 
the components and the structure of the model.  They were asked to rate the sub-enablers by stay, 
change (the description or position in the model), or can go. In the literature, there is a lack of clarity 
on the rules or methods used for defining a decision rule for consensus in a Delphi study (Powel, 
2003). We decided that if 8 or more (out of 9) experts chose ‘stay’ for a component (enabler or sub-
enabler), then the component stays without any changes. If not, then the component is changed or re-
moved depending on the expert comments. After the first round, based on the ratings and comments 
by the experts, 10 out of 27 sub-enablers were subject to changes and 2 new sub-enablers were added.  
Enablers Sub-enablers Maturity	Level	Characteristics
Low Mid High Top
A A1 A1-Low A1-Mid A1-High A1-Top
A2 A2-Low A2-Mid A2-High ..
… .. .. .. ..
An An-Low An-Mid .. ..
B B1 .. .. .. ..
… .. .. .. ..
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Delphi Round 2: The new model that was generated based on the results of the first round was the sub-
ject of the second round, in which the experts were asked to go through the same rating scheme for the 
(sub-)enablers. However, this time the review included also the maturity level characteristics for each 
sub-enabler.  As a result, the majority of the sub-enablers and the maturity level characteristics were 
revised. The results were consolidated for the new version with 5 enablers and 19 sub-enablers.  
Delphi Round 3: The objective of the final round was to finalize the maturity level characteristics of 
each sub-enabler and assign weights for sub-enabler’s importance towards maturity.  The experts rated 
each sub-enabler’s importance on a 5-point Likert scale (very important [5] to not important [1]).  
4 Care Pathway Maturity Model (CPMM) 
In this section, we present the final model resulting from the Delphi rounds and describe how it can be 
used for assessing to the maturity level of the care pathways.  
4.1 CPMM main components  
Table 1 presents the components of the CPMM that resulted from the first phase of our research study. 
The enablers represent characteristics pertaining to design, pathway owners and performers, infra-
structure, performance management, and culture.  These were adopted from the process enablers in the 
PEMM model (Hammer, 2007) but gone through some changes based on the literature review and ex-
pert views in the Delphi study. The sub-enablers were also extended to align them to the particular 
domain. Table 1 also shows the primary sources which the sub-enablers are based on.  
The design enabler relates to the comprehensiveness and characteristics of the specification on how 
the pathway is defined and to be executed. It forms an essential component of the model as it provides 
the basis in standardizing the care process, thereby targeting at the efficiency and effectiveness attrib-
utes of healthcare quality. Moreover, it involves facets such as the level by which the specification is 
aligned with the objective of the care delivery to the specific patient group of the pathway, influencing 
the acceptability attribute of quality. It includes the degree in which the specification takes into ac-
count relevant laws and regulation, addressing legitimacy.  
The owner and performers enabler relates to the extent to which the pathway ownership structure is 
effective in improving the pathway performance, to the degree in which pathway participants execute 
their task as described in the pathway design, and to the level of knowledge on their parts in the path-
way. The infrastructure enabler concerns the information systems & technology that support the net-
work of pathways, in which the pathway of concern is an integrated part. The culture enabler concerns 
to the context where the pathway executes. This includes concerns such as the stakeholders’ attitude 
towards change and continuous improvement, and the degree by which the pathway participants are 
empowered to deviate from the pathway specification. From the point of view of the Donabedian’s 
model of structure-process-outcome (Donabedian, 1980), aforementioned three enablers refer largely 
to the structure dimension (only the part of the structure that relates to the care pathway under consid-
eration), on which the care pathway relies to provide resources, means and context to carry out care 
activities as designed.  
The performance management enabler denotes the definition, collection, provisioning and use of rele-
vant information to track and monitor the pathway performance. Managing performance for continu-
ous improvement addresses the outcome dimension of the Donabedian’s model. Monitoring pathway 
indicators against the targets to assure and - if necessary, improve pathway quality is an essential ele-
ment of the healthcare quality assurance (Donabedian, 2003). 
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Enabler # Sub-Enabler Primary source 
of inspiration 
Expert Imp. Weightings  
mean st.dev. 
Design 1 Pathway objective alignment [H], [K] 4.50 0.53 
2 Pathway definition [H], [K] 4.13 0.64 
3 Compliance [E] 4.13 1.25 
4 Clarity in the decision criteria [B] 3.88 1.25 
5 Design approach [E] 4.25  0.46 
Owner &  
Performers 
6 Owner (Identity) [H] 4.38 0.52 
7 Effective behavior [E] 4.63 0.74 
Infrastructure 8 Information systems [H], [N], [S] 3.63 0.52 
9 Network of paths [K] 3.38 1.06 
Performance 
management 
10 Metrics definition [H] 4.25 0.71 
11 Metrics uses [H] 4.75 0.46 
12 Structured collection of data [D] 4.13 0.35 
13 Availability of performance information [S], [K] 3.75 1.04 
14 Availability of real-time information [S], [K] 3.38 0.74 
15 Capacity monitoring [P] 3.50 0.76 
Culture 16 Stakeholder involvement [N], [K], [H] 4.75 0.46 
17 Awareness [H] 4.63 0.74 
18 Flexibility [E] 4.25 0.71 
19 External objectivity [O] 3.75  0.71 
Table 1. Main components of the CPMM. [B]: (Berg et al., 2005), [D]: (De Bleser et al., 2006),  
[E]: Expert panel judgment, [H]: PEMM (Hammer, 2007), [K]: (KluwerZorg, 2011),  
[N]: (NABON, 2008), [O]: BPMM (OMG, 2008), [S]: (Schrijvers, 2014) 
The last column in Table 1 lists the importance ratings provided by the Delphi experts for each sub-
enabler. The experts identified the design, culture and owner & performers enablers significant to the 
maturity of the pathway. The infrastructure to support the pathway was considered the least important. 
At the sub-enabler level, the use of the metrics for managing the performance of the care pathway and 
the high stakeholder involvement are denoted as the most significant sub-enablers. Similarly, the de-
gree of awareness a pathway participant has in performing tasks and contributing to the improvement 
of the pathway (awareness), and the degree of in which a pathway participant executes his/her task as 
described in the pathway (effective behavior) are considered critical to the success of the pathway.  
The complete CPMM with all the components including the maturity level characteristics for each sub-
enabler is given in Appendix A.  
4.2 Using CPMM for pathway maturity assessment 
Healthcare institutions can use CPMM to self-assess the maturity level of their pathways. A critical 
consideration is the presence of key participants during the assessments. As the maturity of the path-
way relates to diverse aspects, it is important to take into account the view of multiple stakeholders 
(such as medical doctors, nurse practitioners, policy makers, quality representatives, etc.) for reliable 
and accurate representation of the existing conditions (Van Looy, 2015).  
During the assessments, the participants are expected to assess the maturity of each sub-enabler in the 
model. They do so by selecting one of the maturity level characteristic of a sub-enabler (see the model 
with all elements in Appendix A) labeled as low (1), mid (2), high (3), or top (4). The decision for the 
selected characteristics should be based on the existing situation in the institution, and should repre-
sent the as-is situation of the pathway best.  The participants can independently assess sub-enablers 
(and the individual responses can be aggregated to the sub-enabler level by taking averages) or the 
participants can act as a single group and can together decide on the characteristics for each sub-
enabler. The assessment sessions in the form of focus groups, where the choice of the appropriate ma-
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turity level characteristic of each sub-enabler is a result of a group decision, might be effective, as it 
helps creating awareness about the views of different stakeholders participating in the pathway. 
After gathering the levels for all sub-enablers, the results are aggregated first at the enabler level, and 
second at the overall care pathway level. The aggregation at the enabler level takes into account also 
the weights attached to each sub-enabler. The result is represented as a percentage of the value that the 
pathway scored for a particular enabler based on selected characteristics, and the maximum value that 
can be achieved for that enabler. The aggregation at the overall pathway level is an arithmetic mean of 
the scores gathered for all enablers, as we do not apply weights for the enablers. A value below 25 in-
dicates a low maturity level. A value between 25 and 50 a moderate, between 50 and 75 a high, and 
between 75 and 100 represents a top level in terms of pathway maturity. 
5 Application and Evaluation of CPMM 
As a design artifact, the CPMM should be evaluated in the real business environment (Hevner et al., 
2004); i.e. in healthcare institutions where care pathways are executed. We designed a multiple-case 
study (Yin, 2003) with the objective to apply the CPMM in assessing the maturity of care pathways in 
healthcare institutions and evaluate CPMM’s validity. We conducted descriptive surveys 
(Pinsonneault & Kraemer, 1993) with the case study participants for their opinion on the utility of the 
model. We investigated how the practitioners participated in the assessments consider the model in 
terms of its usefulness in identifying the maturity of their pathways and helping for its improvement.    
5.1 Multiple-case study for care pathway maturity assessment  
As a pre-step to the multiple case study conduct, we selected a care pathway for which the model will 
be used to assess its maturity in different institutions. For this purpose, we selected the pathway for 
mammary carcinoma, or in vernacular, breast cancer. This disease is elective care, which makes the 
process dependent on decisions made by specialists from multiple disciplines, and therefore critical for 
care pathway implementations (van Hoeve et al., 2014). Besides, mammary carcinoma is the second 
most commonly occurring cancer type, and considered to be the cause for the death of over three thou-
sand women in the Netherlands every year (NCR, n.d.).  
We approached 25 healthcare institutions in the Netherlands that are registered members of the Dutch 
Institute for Healthcare Improvement (www.cbo.nl) and are known to have mammary carcinoma care 
pathway in operation. Of those that were called, 11 hospitals accepted to participate in the case study 
and in the assessment of their mammary carcinoma pathway using the CPMM. We organized 11 meet-
ings for the assessments in the time period between June-July 2015. Table 2 shows some characteris-
tics of the healthcare institutions that participated in the assessment (including the region where the 
healthcare institution is located, the institution’s turnover, and their total number of employees), and 
the position/role of the case study participants in relation to the pathway. There was a certain level of 
diversity in the institutions participated in the case studies in terms of their size and the region they 
operate. The turnover of the largest is around 10 times more than the smallest.  
For the meetings, we asked at least three participants to be present, each with different roles and affili-
ations regarding the pathway. These were oncologist surgeon, nurse practitioner, and policy maker 
(e.g. program manager, quality manager). In doing so, we aimed at capturing pathway information 
from multiple perspectives to be able to accurately assess the maturity of the pathway. However, not in 
all case studies there were members present during the assessments representing all three roles. In 6 
out of 11 cases, the assessments were performed with the participation of one member of the institu-
tion. In 3 cases there were two; and in 2 cases there were three participants; which totaled to 18 partic-
ipants in 11 cases. This constituted a limitation to the accuracy of the maturity level assessment re-
sults. However, our focus in these case studies was on the validity of the model in terms of its applica-
bility in real life settings, rather than on the precision of the pathway maturity level.  
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Inst. 
ID 
Region (in the 
Netherlands) 
Turnover (2013) 
(million €) 
Num. of Em-
ployees (2013) 
Participants' in the assessments 
H01 Drenthe 106.7 868 Care pathways coordinator  
H02 North Brabant 113.7 966 Oncology program manager, Care pathway 
owner, nurse practitioner 
H03 Limburg 129.4 1145 Quality policy manager 
H04 Gelderland 133.2 1264 Quality manager, nurse practitioner 
H05 Limburg 225.3 2056 Oncology program manager, Oncology program 
management representative, nurse practitioner 
H06 North Brabant 262.0 2458 Oncology unit manager, nurse practitioner 
H07 Friesland 305.8 2640 Oncology program manager  
H08 Gelderland 282.1 2670 Oncology program manager, surgeon oncologist 
H09 North Holland 340.4 2751 Nurse practitioner 
H10 Utrecht 417.2 3382 Surgeon oncologist 
H11 Gelderland 979.5 7706 Nurse practitioner 
Table 2. Healthcare institutions participated in the assessment and the case study participants. 
The assessment meetings were planned as semi-structured interviews with the participants. In order to 
increase the effectiveness of these meetings, the assessment material including the CPMM, term and 
concept definitions, and the interview protocol was sent to participants 2 weeks prior to the meetings. 
To help ensure uniformity in the application of the method and to be able to closely observe the as-
sessments, at least one researcher (of this work) was present during all assessments. After a brief in-
troduction to the objective of the assessment and the model to be used, the participants were asked to 
rate each sub-enabler (by selecting the right maturity level characteristic). The participants functioned 
as a focus group and only a single decision for each sub-enabler was provided after group discussions. 
Once all sub-enablers are rated, the results are aggregated at the enabler and at the overall pathway 
level, and a short report was compiled for each institution summarizing the main findings. The dura-
tion allocated for the introduction and assessment sessions in each case was approximately 1.5 hours.  
5.2 Assessment results and discussion 
Figure 3 presents the results of the assessments for all healthcare institutions. The leftmost graph 
shows the overall maturity level, while the rest presents the results for each enabler separately. The 
overall maturity levels for the institutions are within the range of 47 and 74 (out of 100; mean 57.5, 
st.dev. 7.5). Among 11, only one scored a high maturity value, and the majority is just above a moder-
ate level. We also observed that using weightings for the sub-enablers (as given in Table 1) amplified 
the difference between the assessment results of the healthcare institutions, which can be considered to 
provide a better visibility on the enablers that should be given more emphasis for improvement.  
 
Figure 3. Results of the CPMM based maturity assessment of 11 healthcare institutions.  
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The results regarding the overall maturity level show that, although there are very few hospitals with 
relatively high maturity for the breast cancer pathway, there is significant room for many of the insti-
tutions to improve the quality of their pathways. The results indicate that the institutions are perform-
ing relatively well with regard to the design, owner & performers, and culture, whereas they relatively 
underperform in terms of IT infrastructure and performance management. The results regarding the 
difference of the achievement between the enablers are aligned with the general path of maturity in-
crease conceptualized in the process maturity research field. Being able to track and manage the per-
formance of the process (pathway) through defined indicators requires a certain level of maturity in 
process definitions, role and responsibility assignments, and a certain level of process understanding 
including recognition of the importance of process management (Rosemann et al., 2015). This situa-
tion holds also for IT systems supporting and automating the pathway. These capabilities, such as 
quantitative process management typically appear at higher maturity stages (OMG, 2008) and build 
upon the capabilities attained at lower maturity levels.  
5.3 Evaluating CPMM’s usefulness and ease of use 
After each assessment session, the participants were asked to fill out a questionnaire to express their 
view on the utility of the CPMM. Through this survey, we aimed at eliciting practitioners view on the 
usefulness of the CPMM and its ease of use as a tool to assess and possibly improve pathway maturity.  
The survey questionnaire was built using a set of statements from the Technology Acceptance Model - 
TAM (Davis, 1989; Venkatesh & Davis, 2000). TAM and its derivatives e.g. (Venkatesh et al., 2003) 
are the most commonly referred theories that predict and explain the acceptance and use of design ar-
tefacts. It has been used as a theoretical basis for many empirical studies in the information systems 
field, including the acceptance of IS methods and models (Moody, 2003). TAM has also been used in 
the healthcare domain to investigate the adoption of healthcare IT systems (Holden & Karsh, 2010).  
The original TAM has three primary constructs: perceived ease of use, perceived usefulness, and in-
tention to use (Davis, 1989). Perceived usefulness refers to users’ perception on the utility of the de-
sign artefact in providing gains to its user (Venkatesh et al., 2003). Perceived ease of use refers to “the 
degree to which a person believes that using a particular system (design artefact) will be free from 
physical or mental effort”. Finally, intention to use can be defined as the extent to which a person in-
tends to use a particular design artefact. Intention to use is the most proximal antecedent to the artefact 
use and believed to be determined by perceives usefulness and perceived ease of use.  
All constructs of TAM are operationalised using multiple indicators, which have been rigorously eval-
uated for reliability and validity (Davis, 1989). Following the work in (Venkatesh & Davis, 2000), we 
used 4 items for perceived usefulness and ease of use, and 2 for intention to use. In line with the ap-
proach followed in (Moody, 2003), the wording of the items was modified to accommodate this re-
search. The participant could express their level of agreement with each statement on a 5-point Likert 
scale, ranging from 1 (strongly disagree) to 5 (strongly agree). Prior to the evaluation of the results, we 
conducted a reliability analysis on the items used to measure the constructs. The Cronbach’s alpha 
values were are above 0.7, which indicates acceptable reliability (Nunally & Bernstein, 1995). 
Figure 4 presents the responses for each questionnaire item. The results suggest a positive view on all 
constructs, i.e. the perceived usefulness, perceived ease of use and intention to use. The responses for 
the model indicate a general positive attitude towards using the model. Among 18 participants, we on-
ly had a single respondent with a negative view on the usefulness and ease of use of the model.  
6 Conclusions 
The primary objective of a clinical pathway is to improve the quality of care, reduce risks, increase 
patient satisfaction and increase the efficiency in the use of resources in the healthcare settings (De 
Bleser et al., 2006). Our study identifies certain enablers that have to be in place in order to achieve 
this objective. We propose a care pathway maturity model that builds upon these enablers. We identi-
fied these enablers based on a generic process maturity model and domain literature, and refined it for 
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content validity through a Delphi study. We applied the model in 11 Dutch hospitals to assess the ma-
turity level of their breast cancer pathway. To validate the usefulness of the model, we performed a 
survey with the clinicians and healthcare managers participated in our multiple-case study. The results 
confirmed the usefulness of the model and likelihood that it will be adopted in practice. 
 
Figure 4. Results of the survey on model’s usefulness and ease of use.  
Our study contributes to two interconnected streams of research. It shows how a generic BP maturity 
model can be adopted and operationalized in a specific domain. In that respect, it contributes to the 
BPM body of knowledge, in particular to the research field of business process maturity and orienta-
tion. Successful adoption of such models may inspire researchers in the BPM field to apply them not 
only in healthcare but also in other domains. The CPMM extends the body of knowledge also in the 
healthcare domain, in particular in care pathway development and implementation, and care service 
quality improvement. The CPMM has potential to offer a direct contribution in practice.  It can act as a 
practical tool for hospitals and other healthcare institutions to self-assess their care pathways, possibly 
for benchmarking purposes, and identify directions and opportunities for improvement.  
Our study has limitations mainly in relation to the research methods applied in constructing and evalu-
ating the design artefact, i.e. the CPMM. First limitation concerns the number of Delphi participants. 
Although the literature does not reach a consensus on the optimal number of subjects in a Delphi study 
(Okoli & Pawlowski, 2004), nine members can be considered as limited. We aimed at addressing this 
issue by bringing together both academicians and practitioners with expertise in diverse but comple-
mentary fields. To insure soundness of the gathered data we paid particular attention to panel selection 
and motivation, questionnaire construction, and for consolidating expert opinion. 
In computing a precise value of maturity level for the overall pathway and for each enabler, we ap-
plied weightings of sub-enablers and applied arithmetic means in aggregating the ratings to the overall 
level. This approach is simple yet can be ineffective in pinpointing the part where the efforts should 
focus. Aggregating individual assessments of sub-enablers into overall assessment result is likely to be 
complex and require a more flexible approach (Kaymak & van Nauta Lemke, 1998). 
We applied the model to assess only a single care pathway in a limited number of institutions operat-
ing in the same country. These pose risks to the validity of the findings we reached through applying it 
in real life settings. The number of participants in the case study and the survey can also be considered 
limited. Our future research will involve the application of the model in assessing the maturity level of 
different pathways in several healthcare institutions in international settings, possibly in the form of 
longitudinal case studies. Such a relationship will not only strengthen the validity of the model but 
also help verifying the benefits and potential of process orientation in the healthcare domain.  
Schriek et al. / A Maturity Model for Care Pathways 
 
Twenty-Fourth European Conference on Information Systems (ECIS), İstanbul,Turkey, 2016 13 
 
 
 
Appendix A: Care Pathway Maturity Model 
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di
ca
tio
n	
of
	th
e	
in
vo
lv
em
en
t	o
f	d
iff
er
en
t	s
ta
ke
ho
ld
er
s	i
n	
th
e	
de
sig
n	
of
	th
e	
pa
th
w
ay
.	
Owner	&	
Performer	
Ow
ne
r	
(Id
en
tit
y)
	
Th
e	
ex
te
nt
	to
	w
hi
ch
	th
e	
pa
th
w
ay
	o
w
ne
rs
hi
p	
st
ru
ct
ur
e	
is	
ef
fe
ct
iv
e	
in
	im
pr
ov
in
g	
th
e	
pa
th
w
ay
	
pe
rfo
rm
an
ce
.	
Th
e	
pa
th
w
ay
	o
w
ne
r	i
s	a
n	
in
di
vi
du
al
	o
r	a
	g
ro
up
	
in
fo
rm
al
ly
	ch
ar
ge
d	
w
ith
	im
pr
ov
in
g	
th
e	
pe
rfo
rm
an
ce
	o
f	t
he
	p
at
hw
ay
.	
Th
er
e	
is	
an
	o
ffi
cia
l	p
at
hw
ay
	o
w
ne
r	r
ol
e	
an
d	
it	
is	
fil
le
d	
w
ith
	a
n	
in
di
vi
du
al
	o
r	a
	g
ro
up
	ch
ar
ge
d	
w
ith
	im
pr
ov
in
g	
th
e	
pe
rfo
rm
an
ce
	o
f	t
he
	
pa
th
w
ay
.	
Th
e	
pa
th
w
ay
	co
m
es
	fi
rs
t	f
or
	th
e	
of
fic
ia
l	p
at
hw
ay
	
ow
ne
r	i
n	
te
rm
s	o
f	t
im
e	
al
lo
ca
tio
n,
	m
in
d	
sh
ar
e,
	a
nd
	
pe
rs
on
al
	g
oa
ls.
	
Th
e	
of
fic
ia
l	p
at
hw
ay
	o
w
ne
r	h
as
	h
ig
h	
de
gr
ee
	o
f	
cr
ed
ita
bi
lit
y	
an
d	
clo
se
	re
la
tio
n	
w
ith
	th
e	
en
te
rp
ris
e’
s	
se
ni
or
	d
ec
isi
on
-m
ak
in
g	
bo
dy
	in
	te
rm
s	o
f	c
ha
ng
in
g	
th
e	
pr
oc
es
s.	
Ef
fe
ct
iv
e	
be
ha
vi
or
	
Th
e	
de
gr
ee
	in
	w
hi
ch
	a
	p
at
hw
ay
	p
ar
tic
ip
an
t	
(p
er
fo
rm
er
)	e
xe
cu
te
s	h
is/
he
r	t
as
k	
as
	d
es
cr
ib
ed
	in
	
th
e	
pa
th
w
ay
	d
es
ig
n	
an
d	
ha
s	k
no
w
le
dg
e	
of
	h
is/
he
r	
ow
n	
pa
rt
	in
	th
e	
pa
th
w
ay
	p
ro
ce
ss
.	
Pe
rfo
rm
er
s	k
no
w
	th
ei
r	f
un
ct
io
n/
ta
sk
s	a
s	
de
sc
rib
ed
	in
	th
e	
pa
th
w
ay
	d
es
ig
n,
	a
nd
	p
er
fo
rm
	
it	
co
rr
ec
tly
	b
ut
	a
re
n’
t	a
w
ar
e	
of
	th
e	
w
ho
le
	
pa
th
w
ay
	th
ey
	a
re
	p
ar
t	o
f.	
Pe
rfo
rm
er
s	k
no
w
	th
ei
r	f
un
ct
io
n/
ta
sk
s	a
s	
de
sc
rib
ed
	in
	th
e	
pa
th
w
ay
	d
es
ig
n,
	p
er
fo
rm
	it
	
co
rr
ec
tly
	a
nd
	a
re
	a
w
ar
e	
of
	th
e	
w
ho
le
	p
at
hw
ay
	
th
ey
	a
re
	p
ar
t	o
f.	
Pe
rfo
rm
er
s	k
no
w
	a
nd
	p
er
fo
rm
	th
ei
r	f
un
ct
io
n/
ta
sk
s	
as
	d
es
cr
ib
ed
	in
	th
e	
pa
th
w
ay
	d
es
ig
n	
an
d	
kn
ow
	th
e	
ob
je
ct
iv
e	
in
clu
di
ng
	p
er
fo
rm
an
ce
	o
f	t
he
	ca
re
	
pa
th
w
ay
.	
Pe
rfo
rm
er
s	k
no
w
	a
nd
	p
er
fo
rm
	th
ei
r	f
un
ct
io
n/
ta
sk
s	a
s	
de
sc
rib
ed
	in
	th
e	
pa
th
w
ay
	d
es
ig
n	
an
d	
st
riv
e	
to
	e
ns
ur
e	
th
at
	
th
e	
pa
th
w
ay
	p
ro
ce
ss
	d
el
iv
er
s	t
he
	re
su
lts
	n
ee
de
d	
to
	
ac
hi
ev
e	
th
e	
pa
th
w
ay
’s	
ob
je
ct
iv
e.
	
Infrastructure	
In
fo
rm
at
io
n	
sy
st
em
s	
Th
e	
de
gr
ee
	b
y	
w
hi
ch
	th
e	
su
pp
or
tin
g	
IS
	is
	in
te
gr
at
ed
	
(in
te
rn
al
ly
	a
nd
	e
xt
er
na
lly
)	a
nd
	a
re
	d
es
ig
ne
d	
w
ith
	
th
e	
pa
th
w
ay
s/
en
d-
to
-e
nd
	p
ro
ce
ss
es
	in
	m
in
d.
	
Fr
ag
m
en
te
d	
le
ga
cy
	IT
	sy
st
em
s	s
up
po
rt
	th
e	
pa
th
w
ay
.	
An
	IT
	sy
st
em
	co
ns
tr
uc
te
d	
fro
m
	fu
nc
tio
na
l	
co
m
po
ne
nt
s	s
up
po
rt
s	t
he
	p
at
hw
ay
.	
An
	in
te
gr
at
ed
	IT
	sy
st
em
,	d
es
ig
ne
d	
w
ith
	th
e	
en
d-
to
-
en
d	
pr
oc
es
s	i
n	
m
in
d	
an
d	
ad
he
rin
g	
to
	e
nt
er
pr
ise
	
st
an
da
rd
s,	
su
pp
or
ts
	th
e	
pa
th
w
ay
.	
An
	IT
	sy
st
em
	w
ith
	a
	m
od
ul
ar
	a
rc
hi
te
ct
ur
e	
th
at
	a
dh
er
es
	to
	
in
du
st
ry
	st
an
da
rd
s	f
or
	in
te
r-e
nt
er
pr
ise
	co
m
m
un
ica
tio
n	
su
pp
or
ts
	th
e	
pa
th
w
ay
.	
Ne
tw
or
k	
of
	
pa
th
w
ay
s	
Th
e	
de
gr
ee
	in
	w
hi
ch
	a
	p
at
hw
ay
	is
	p
ar
t	o
f	a
	n
et
w
or
k	
of
	sy
st
em
	co
m
po
ne
nt
s	(
e.
g.
	th
ro
ug
h	
sh
ar
ed
	IT
	
su
pp
or
t,	
ex
pe
rie
nc
ed
	im
pr
ov
em
en
ts
,	s
ha
re
d	
re
so
ur
ce
s)
.	
An
	e
xp
lic
it	
de
fin
iti
on
	o
f	c
ar
e	
pa
th
w
ay
	e
xis
ts
	
on
ly
	fo
r	a
	sm
al
l	s
et
	o
f	p
at
hw
ay
s.	
An
	e
xp
lic
it	
de
fin
iti
on
	o
f	c
ar
e	
pa
th
w
ay
	is
	
av
ai
la
bl
e	
fo
r	a
	la
rg
e	
se
t	o
f	p
at
hw
ay
s.	
A	
ne
tw
or
k	
of
	ca
re
	p
at
hw
ay
s	i
s	d
es
ig
ne
d,
	th
ro
ug
h	
in
te
gr
at
ed
	sy
st
em
s.	
Sy
ne
rg
y	
is	
es
ta
bl
ish
ed
	w
ith
in
	a
	n
et
w
or
k	
of
	ca
re
	p
at
hw
ay
s	
th
ro
ug
h	
in
te
gr
at
ed
	sy
st
em
s	a
nd
	co
m
m
un
ica
tio
n	
ch
an
ne
ls.
	
Performance	Management	
M
et
ric
s	
de
fin
iti
on
	
Th
e	
de
gr
ee
	in
	w
hi
ch
	m
et
ric
s	(
su
ch
	a
s	p
at
ie
nt
	
sa
tis
fa
ct
io
n,
	th
ro
ug
hp
ut
	ti
m
e)
	a
re
	u
ni
fo
rm
ly
	
de
fin
ed
	in
	th
e	
pa
th
w
ay
.		
Th
e	
pa
th
w
ay
	o
nl
y	
ha
s	s
om
e	
ba
sic
	co
st
	a
nd
	
qu
al
ity
	m
et
ric
s.	
Th
e	
pa
th
w
ay
	o
nl
y	
ha
s	e
nd
-to
-e
nd
	p
ro
ce
ss
	
m
et
ric
s	a
lig
ne
d	
w
ith
	th
e	
pa
th
w
ay
	o
bj
ec
tiv
e	
(e
.g
.	p
at
ie
nt
	sa
tis
fa
ct
io
n)
.	
Th
e	
pa
th
w
ay
’s	
m
et
ric
s	a
re
	a
lig
ne
d	
w
ith
	th
e	
pa
th
w
ay
	
ob
je
ct
iv
e	
an
d	
en
te
rp
ris
e	
ob
je
ct
iv
e	
(e
.g
.	p
at
ie
nt
	
sa
tis
fa
ct
io
n,
	co
st
).	
Th
e	
pa
th
w
ay
’s	
m
et
ric
s	a
re
	a
lig
ne
d	
w
ith
	th
e	
pa
th
w
ay
	
ob
je
ct
iv
e,
	e
nt
er
pr
ise
	o
bj
ec
tiv
e	
an
d	
im
pl
em
en
te
d	
(e
.g
.	
fre
qu
en
t	m
ea
su
re
d	
pa
tie
nt
	sa
tis
fa
ct
io
n,
	co
st
).	
M
et
ric
s	u
se
	
Th
e	
de
gr
ee
	in
	w
hi
ch
	th
e	
m
et
ric
s	a
re
	e
ffe
ct
iv
el
y	
us
ed
	to
	a
ss
es
s	t
he
	a
ch
ie
ve
d	
pe
rfo
rm
an
ce
.	
Th
e	
pa
th
w
ay
	o
w
ne
r	u
se
s	t
he
	p
at
hw
ay
’s	
m
et
ric
s	t
o	
tr
ac
k	
its
	p
er
fo
rm
an
ce
,	i
de
nt
ify
	ro
ot
	
ca
us
es
	o
f	f
au
lty
	p
er
fo
rm
an
ce
,	a
nd
	d
riv
e	
fu
nc
tio
na
l	i
m
pr
ov
em
en
ts
.	
Th
e	
pa
th
w
ay
	o
w
ne
r	u
se
s	t
he
	p
at
hw
ay
’s	
m
et
ric
s	t
o	
co
m
pa
re
	it
s	p
er
fo
rm
an
ce
	to
	
be
nc
hm
ar
ks
,	b
es
t-i
n-
cla
ss
	p
er
fo
rm
an
ce
,	a
nd
	
cu
st
om
er
	n
ee
ds
	a
nd
	to
	se
t	p
er
fo
rm
an
ce
	
ta
rg
et
s.	
Th
e	
pa
th
w
ay
	o
w
ne
r	p
re
se
nt
s	t
he
	m
et
ric
s	t
o	
pa
th
w
ay
	
pe
rfo
rm
er
s	f
or
	a
w
ar
en
es
s	a
nd
	m
ot
iv
at
io
n.
	T
he
y	
us
e	
da
sh
bo
ar
ds
	b
as
ed
	o
n	
th
e	
m
et
ric
s	f
or
	d
ay
-to
-d
ay
	
m
an
ag
em
en
t	o
f	t
he
	p
at
hw
ay
.	
Th
e	
pa
th
w
ay
	o
w
ne
r	r
eg
ul
ar
ly
	re
vi
ew
s	a
nd
	re
fre
sh
es
	th
e	
pa
th
w
ay
’s	
m
et
ric
s	a
nd
	ta
rg
et
s	a
nd
	u
se
s	t
he
m
	in
	st
ra
te
gi
c	
pl
an
ni
ng
.	
St
ru
ct
ur
ed
	
co
lle
ct
io
n	
of
	
da
ta
	
De
gr
ee
	o
f	s
tr
uc
tu
re
	in
	d
at
a	
co
lle
ct
io
n	
(m
ea
ni
ng
fu
l	
da
ta
	v
ar
ia
bl
es
	a
lso
	in
	li
ne
	w
ith
	th
e	
m
et
ric
s)
.	
No
	st
ru
ct
ur
ed
	co
lle
ct
io
n	
of
	p
at
hw
ay
	p
ro
ce
ss
	
da
ta
	e
xis
ts
.	
Th
e	
pa
th
w
ay
	p
ro
ce
ss
	d
at
a	
is	
co
lle
ct
ed
	in
	a
n	
un
st
ru
ct
ur
ed
	w
ay
.		
Pa
th
w
ay
	p
ro
ce
ss
	d
at
a	
is	
co
lle
ct
ed
	in
	a
	st
ru
ct
ur
ed
	
w
ay
	fo
r	a
na
ly
zin
g	
m
et
ric
s.	
Pa
th
w
ay
	p
ro
ce
ss
	d
at
a	
is	
co
lle
ct
ed
	in
	a
	st
ru
ct
ur
ed
	w
ay
	
an
d	
us
in
g	
th
e	
de
fin
ed
	v
ar
ia
bl
es
	n
ee
de
d	
fo
r	a
na
ly
zin
g	
m
et
ric
s.	
Av
ai
la
bi
lit
y	
of
	
Pe
rf.
	In
fo
.	
Th
e	
de
gr
ee
	in
	w
hi
ch
	p
at
hw
ay
	p
ro
ce
ss
	p
er
fo
rm
an
ce
	
in
fo
rm
at
io
n	
is	
av
ai
la
bl
e	
fo
r	a
ll	
st
ak
eh
ol
de
rs
.	
Pa
th
w
ay
	p
ro
ce
ss
	p
er
fo
rm
an
ce
	in
fo
rm
at
io
n	
is	
no
t	a
va
ila
bl
e.
	
Pa
th
w
ay
	p
ro
ce
ss
	p
er
fo
rm
an
ce
	in
fo
rm
at
io
n	
is	
av
ai
la
bl
e	
on
ly
	fo
r	t
he
	p
at
hw
ay
	o
w
ne
r.	
Pa
th
w
ay
	p
ro
ce
ss
	p
er
fo
rm
an
ce
	in
fo
rm
at
io
n	
is	
av
ai
la
bl
e	
fo
r	a
ll	
st
ak
eh
ol
de
rs
	fo
r	o
nl
y	
ce
rt
ai
n	
pe
rio
ds
.		
Pa
th
w
ay
	p
ro
ce
ss
	p
er
fo
rm
an
ce
	in
fo
rm
at
io
n	
is	
al
w
ay
s	
av
ai
la
bl
e	
fo
r	r
el
ev
an
t	s
ta
ke
ho
ld
er
s.	
	
Av
ai
la
bi
lit
y	
of
	
Re
al
-ti
m
e	
in
fo
.	
Th
e	
de
gr
ee
	in
	w
hi
ch
	p
at
hw
ay
	p
ro
ce
ss
	a
nd
	p
at
ie
nt
	
da
ta
	is
	a
va
ila
bl
e	
in
	re
al
-ti
m
e.
	
Re
al
-ti
m
e	
pa
th
w
ay
	o
r	p
at
ie
nt
	in
fo
rm
at
io
n	
is	
no
t	a
va
ila
bl
e.
	
Pa
th
w
ay
	a
nd
	p
at
ie
nt
	in
fo
rm
at
io
n	
ar
e	
av
ai
la
bl
e	
on
	re
qu
es
t.	
	
Pa
tie
nt
	in
fo
rm
at
io
n	
is	
av
ai
la
bl
e	
in
	re
al
-ti
m
e	
bu
t	
pa
th
w
ay
	in
fo
rm
at
io
n	
is	
av
ai
la
bl
e	
on
	re
qu
es
t.	
Pa
th
w
ay
	a
nd
	p
at
ie
nt
	in
fo
rm
at
io
n	
is	
av
ai
la
bl
e	
in
	re
al
-ti
m
e.
		
Ca
pa
cit
y	
m
on
ito
rin
g	
Th
e	
de
gr
ee
	b
y	
w
hi
ch
	th
e	
ca
pa
cit
y	
of
	re
so
ur
ce
s	
in
vo
lv
ed
	in
	th
e	
pa
th
w
ay
	(s
uc
h	
as
	d
oc
to
rs
,	n
ur
se
s,	
be
ds
,	t
oo
ls	
an
d	
ot
he
r	s
up
pl
ie
s,	
et
c.
)	i
s	m
on
ito
re
d.
	
Pa
th
w
ay
	re
so
ur
ce
	ca
pa
cit
y	
is	
no
t	m
on
ito
re
d.
	
Pa
th
w
ay
	re
so
ur
ce
	ca
pa
cit
y	
is	
m
on
ito
re
d	
bu
t	
no
t	c
on
tin
uo
us
ly
.	
Ca
pa
cit
y	
fo
r	s
om
e	
of
	th
e	
pa
th
w
ay
	re
so
ur
ce
s	i
s	
co
nt
in
uo
us
ly
	m
on
ito
re
d.
		
Ca
pa
cit
y	
fo
r	t
he
	m
aj
or
ity
	o
f	t
he
	p
at
hw
ay
	re
so
ur
ce
s	i
s	
co
nt
in
uo
us
ly
	m
on
ito
re
d.
		
Culture	
St
ak
eh
ol
de
r	
In
vo
lv
em
en
t	
Th
e	
de
gr
ee
	in
	w
hi
ch
	th
e	
ow
ne
r	a
nd
	th
e	
st
ak
eh
ol
de
rs
	in
	th
e	
pa
th
w
ay
	ch
ai
n	
co
m
m
un
ica
te
	
an
d	
in
di
ca
te
	im
pr
ov
em
en
ts
	o
f	t
he
	p
at
hw
ay
	[i
nt
er
n	
an
d	
ex
te
rn
].	
Th
er
e	
is	
no
	e
xp
lic
it	
fo
cu
s	a
nd
	p
ro
ce
ss
	o
n	
th
e	
im
pr
ov
em
en
t	o
f	t
he
	p
at
hw
ay
.		
St
ak
eh
ol
de
rs
	ca
n	
m
en
tio
n	
an
d	
co
m
m
un
ica
te
	
po
in
ts
	o
f	i
m
pr
ov
em
en
t	t
o	
th
e	
ow
ne
r	o
f	t
he
	
pa
th
w
ay
.	
Th
e	
pr
oc
es
s	o
w
ne
r	o
f	t
he
	p
at
hw
ay
	re
gu
la
rly
	
im
pr
ov
es
	th
e	
pa
th
w
ay
	b
as
ed
	o
n	
th
e	
po
in
ts
	o
f	
im
pr
ov
em
en
t	f
ro
m
	th
e	
st
ak
eh
ol
de
rs
.		
Th
e	
pr
oc
es
s	o
w
ne
r	o
f	t
he
	p
at
hw
ay
	co
nt
in
uo
us
ly
	
im
pr
ov
es
	th
e	
pa
th
w
ay
	b
as
ed
	o
n	
th
e	
po
in
ts
	o
f	
im
pr
ov
em
en
t	f
ro
m
	th
e	
st
ak
eh
ol
de
rs
,	a
nd
	in
fo
rm
s	a
ll	
st
ak
eh
ol
de
rs
.	
Aw
ar
en
es
s	
Th
e	
de
gr
ee
	o
f	a
w
ar
en
es
s	a
	p
at
hw
ay
	m
em
be
r	h
as
	
in
	p
er
fo
rm
in
g	
ta
sk
s	a
nd
	co
nt
rib
ut
in
g	
to
	th
e	
im
pr
ov
em
en
t	o
f	t
he
	p
at
hw
ay
	a
s	a
	w
ho
le
.	
Pe
rfo
rm
er
s	h
av
e	
pr
im
ar
y	
fo
cu
s	o
n	
th
ei
r	o
w
n	
fu
nc
tio
n/
ta
sk
s	w
ith
ou
t	a
ny
	e
xp
lic
it	
em
ph
as
is	
on
	p
at
hw
ay
	im
pr
ov
em
en
t.	
Pe
rfo
rm
er
s	p
er
fo
rm
	th
ei
r	t
as
ks
/f
un
ct
io
ns
	a
nd
	
re
co
gn
ize
	p
os
sib
le
	im
pr
ov
em
en
ts
	in
	th
e	
pa
th
w
ay
.	
Pe
rfo
rm
er
s	r
ec
og
ni
ze
	a
nd
	p
ro
po
se
	p
os
sib
le
	
im
pr
ov
em
en
ts
	in
	th
e	
pa
th
w
ay
.	
Pe
rfo
rm
er
s	c
on
tin
uo
us
ly
	lo
ok
	fo
r	s
ig
ns
	th
at
	th
e	
pa
th
w
ay
	
pr
oc
es
s	s
ho
ul
d	
ch
an
ge
,	a
nd
	th
ey
	p
ro
po
se
	im
pr
ov
em
en
ts
	
to
	th
e	
pa
th
w
ay
	p
ro
ce
ss
.	
Fl
ex
ib
ili
ty
	
Th
e	
de
gr
ee
	a
	sp
ec
ia
lis
t	i
n	
th
e	
pa
th
	is
	a
llo
w
ed
	to
	
de
vi
at
e	
fro
m
	th
e	
de
sig
ne
d	
pr
oc
ed
ur
es
	a
nd
	is
	
tr
ac
ke
d	
w
he
n	
ch
an
ge
s	a
re
	m
ad
e.
	
Sp
ec
ia
lis
ts
	a
re
	n
ot
	a
llo
w
ed
	to
	d
ev
ia
te
	fr
om
	th
e	
de
sig
ne
d	
pr
oc
ed
ur
e.
	
Sp
ec
ia
lis
ts
	a
re
	a
llo
w
ed
	to
	d
ev
ia
te
	fr
om
	th
e	
de
sig
ne
d	
pr
oc
ed
ur
e	
bu
t	d
ev
ia
tio
ns
	a
re
	n
ot
	
tr
ac
ke
d.
	
Sp
ec
ia
lis
ts
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